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Abstract 
This paper examines the process and outcomes of a 
workshop event Global Mind FIELD presented at 
ISEA2013, Sydney. The workshop was conducted 
and facilitated by Karen Casey and Harry Sokol, 
with assistants Damian Smith and James Power. 
The researchers aimed to initiate and test for in-
stances of neural synchrony between participants 
using creative visual stimulus, enabled by proprie-
tary software program Viseeg (Sokol/Casey) and 
wireless EEG (electroencephalograph) headsets 
(Emotiv). The paper further examines to what 
extent the process of neuro-feedback and the result-
ing neural synchrony produced through the ‘hard’ 
and ‘soft’ interfaces can be viewed as indicators of 
a cybernetic mode of practice.  
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Introduction 
Global Mind FIELD is a development of 
the ongoing Global Mind Project, an arts 
and cognitive neuroscience initiative 
developed by artist Karen Casey in col-
laboration with software designer Harry 
Sokol. Drawing on a prior research in-
vestigation into creative brainwave activ-
ity, conducted by Casey in 2003 at the 
Brain Sciences Institute in Melbourne, 
Global Mind Project is at once an explo-
ration of technological possibilities for 
generative hybrid art forms and an inter-
rogation of consciousness and creativity. 
At the centre of the Global Mind Project 
is a digital effects and animation soft-
ware / interface Viseeg, developed by 
Sokol with Casey, which audiovisually 
interprets real time neural data.    
To date artworks developed in the 
context of Global Mind Project were 
entirely artist driven and did not involve 
direct audience interaction. However, 
they were devised with the idea of elicit-
ing related brainwave activity in the 
viewer, and it has always been a key 
objective to create future works that in-
volved audience interactivity through 
neuro-feedback [1]. Works such as 
Meditation Wall, 2011[2] and Dream 
Zone, 2012 [3] for example, were rela-
tively ‘one way’ affairs to the extent that 
pre-recorded brainwaves were used to 
generate artworks that were viewed by 
audiences in a conventional subject-
object sense. On the other hand, Specta-
cle of the Mind, 2010 was a performance 
event featuring artists Stelarc, Domenico 
de Clario and Jill Orr, which harnessed 
the brainwave activity of these well-
known performers. As a stepping-stone 
to interactivity, Dream Zone involved 
Casey generating a feedback loop in the 
process of recording her brainwave data, 
thereby positioning herself as both spec-
tator and creator of the work.              
Following these pieces, and in an effort 
to further develop artworks that har-
nessed neuro-feedback techniques 
amongst audience participants, Casey 
conceived of a workshop process that 
would require pairs of individuals wear-
ing Emotiv neuro-headsets to engage in 
partnered exercises while observing on-
screen visual effects created with or af-
fected by their EEG data. The material 
would change or vary when neural syn-
chrony occurred between the participat-
ing pair, thereby providing a visual 
queue that could be registered by the 
subject’s brain.  
    In the logic of neuro-feedback, the 
brain naturally seeks stimulus and will 
register when a frequency range, such as 
Alpha (8-13 Hz) or Theta (4-7Hz), is 
correlative with external information. 
Throughout the workshop the more the 
brain aligned with a predetermined goal 
as programmed with the Viseeg software 
(in this case synchrony with a partner), 
the more feedback it received, thus creat-
ing a neural feedback loop.  
    The title Global Mind FIELD was a 
way of evoking the idea of a ‘field’ of 
consciousness; the field being the sum 
total of all the contributing minds, both 
in a specific context such as the work-
shop itself, but also more generally 
across the whole of human conscious-
ness, be it temporally or geographically. 
The idea of a ‘consciousness field’ raises 
a number of complex questions, and 
unsurprisingly it has been a source of 
deep fascination throughout a range of 
disciplines, not least of all psychology, 
philosophy of mind and many spiritual 
traditions. Global Mind Project engages 
with the notion of this field, as was high-
lighted by arts writer Dr Julie Clarke in  
her essay ‘Spectacle of the Mind’ [4] 
(2009), where she states: “Casey’s 
‘Global Mind Project’ seeks to reveal 
how mind extension, enabled by tech-
nology, floods the receptive field and 
generates an inter-textual dialogue of 
fluidity, continuity and reciprocity that 
unites us all and displaces the boundary 
between artists and audience, mind and 
world” [4]. From the position of the art-
ist however, the urge to create artworks 
is not only a question of philosophy. It 
equally takes shape around a feeling of 
connection – a sensation of being linked 
to others and the world, both physically 
and mentally.  
 
Fig 1. Stelarc, Spectacle of the Mind 2010. 
Photo © Malcolm Cross 
 
 
    While the artworks produced through 
Global Mind Project are reliant on so-
phisticated software and technology, the 
project has more broadly been driven by 
an interest in three interlinking areas: 
creativity, cognition and the connections 
that arise and multiply when groups of 
people are engaged in creative pursuits. 
This triad of creativity, cognition and 
connection has come into focus through 
observing creative practitioners over 
many years, especially in collaborative 
and group settings. While this has arisen 
through personal experience and reflec-
tion, the authors have looked to a range 
of sources as a means of contextualizing 
some of the drivers behind Global Mind 
Project. Physicist and philosopher David 
Bohm’s essential theory of the “unbro-
ken wholeness of the totality of existence 
as an undivided flowing movement 
without borders” [5], for example, has 
resonance with the ‘connecting’, ‘syn-
chronizing’, ‘interrelating’ features of  
the Global Mind Project. At a more im-
mediate level, however, the simple de-
sire to establish relationships through 
creative endeavor and to explore the 
potentials within those relationships re-
mains very much to the fore.  
 
 
Workshop  
In conducting the workshops the re-
search question was twofold: Firstly, can 
interpersonal neural synchrony be 
achieved and witnessed while it is occur-
ring? Or to borrow a familiar phrase, can 
we observe when two people are ‘on the  
same wavelength’? Secondly, can crea-
tively conducive brainwave activity be 
cultivated and enhanced via neuro-
feedback techniques?  
 
Fig 2. Viseeg dual participant workspace  
 
    The motivating factor behind these 
questions is grounded in creative pro-
cess, and more importantly, creative 
inspiration. Creative thinkers, artists and 
scientists alike often speak of those 
‘Aha’ or ‘Eureka’ moments when inspi-
ration suddenly sharpens or crystallizes 
into focus. Though by no means univer-
sal, such moments can be both height-
ened and accelerated when realised 
through the interactions of two or more 
people. Artistically therefore, the work-
shop was designed as a situational ar-
rangement, through which moments of 
synchrony might be witnessed precisely 
as they were happening. In this way in-
stances of neural synchrony were the  
intangible ‘artifacts’ produced in the 
workshop while the ‘tangible’ on-screen 
imagery was merely a conduit to that 
formation. 
The workshop consisted of a morning 
and afternoon group, of twenty-two par-
ticipants in total, with two being casual 
observers only. Following a brief over-
view of the Global Mind Project work-
shop attendees were introduced to the 
concept of neuro-feedback, provided 
with Emotiv headsets and paired togeth-
er at a laptop containing a series of visu-
al mental exercises. The visualisations, 
as determined by Viseeg software, are 
constructed as a series of programmed 
‘workspaces’ with specific ‘fixed’ prede-
termined settings and certain variable 
parameters, which are affected by the 
various streams of input data, in this case 
both participant EEG data and stored 
imagery. The fixed components general-
ly relate to the specificities of form and 
action while the variable data controls 
effects such as spatial/directional orien-
tation and visual surfaces, colours and 
effects. 
 
 
 
    Although it might be argued that some 
form of visual data mapping might be 
crucial to the interpretation and therefore 
success of EEG driven work such as this, 
it was not our intention for either the 
aesthetics or the reception of the work to  
be overtly influenced by schematic rep-
resentations of actual data. This was 
partly because it is not in keeping with 
the objectives of Global Mind Project 
and also because it would have been 
counterproductive, given that the inten-
tion was to engage in a free flowing ob-
servational process of creative and 
connected interaction as it occurred. For 
the purpose of these exercises, however, 
and to give participants a good indication 
that the desired goal was achieved, some 
simple graphic elements were employed, 
such as stylized oscilloscope effects, 
floating discs and intertwining trails, in 
such a way that indicated when syn-
chrony occurred.  
The aesthetic parameters as they are 
programmed and defined by the Viseeg 
software were determined either partially 
or entirely by the raw EEG data of par-
ticipants. EEG data calculations were 
done on a percentage basis in order to 
establish a base reading and account for 
the variables in different subjects. Ac-
cording to Dr Geoff Mackellar, CEO of 
Emotiv Research, who attended the first 
workshop session, neural simultaneity 
calculated at a variable of 0.5% would be 
within an acceptable range to be consid-
ered as synchrony. 
In addition to frequency settings, the 
data was isolated according to regional 
areas of the brain, such as left / right 
hemisphere, frontal, temporal and occipi-
tal lobes. The brainwave frequencies 
Alpha and Theta [6] were alternately 
designated for the purpose of the exer-
cises. Heightened creative mental states, 
and in particular creative inspiration and 
improvisation, are associated with ele-
vated Theta frequency activity.  
Although the notion of artistic creativ-
ity being a right brain dominated process 
has been questioned in recent times, it is 
still generally considered that the right 
side of the brain is responsible for many 
of the cognitive functions associated 
with inspiration and intuitive creative 
thought processes. According to neuro-
scientist Professor Allan Snyder, Centre 
for the Mind, University of Sydney, tran-
scranial magnetic stimulation of the left 
anterior temporal lobe can temporarily 
inhibit analytical reasoning processes, 
enhancing activity in the right temporal 
region of the brain, thus causing height-
ened creative and intuitive states not 
unlike that of artistic savants [7]. So 
while participants were monitored across 
the whole of their brain regions, for the 
purpose of the stimulating creatively 
conducive brainwave activity, attention 
was also directed to right hemisphere 
activity for several exercises.  
These parameters set the stage for reg-
istering regionally specific brainwave 
frequencies and neural synchrony; how-
ever such factors alone were not enough 
to ensure that all of the workshop data 
was captured. Rather, a number of un-
foreseen technical issues diminished the 
amount of recorded information. Prob-
lems associated with the headset signal 
prevented the loading of alternative 
workspaces by participants; a factor that 
will be rectified in the future. Limita-
tions notwithstanding, the available 
samples by no means repudiated the idea  
that two individuals using visualization 
effects as stimulus in a neuro-feedback 
process can result in neural synchrony 
between participants. Using this setup 
we find it is entirely possible to indexi-
cally signify (rather than ‘observe’ in the 
proper sense) neural synchrony in real 
time using digital visualization tech-
niques. 
While the size of the groups was in-
sufficient to formulate definitive conclu-
sions about neural synchrony, the results 
were characterized by surprisingly high 
instances of correlative brainwave activi-
ty, ranging from prolonged passages to 
fleeting and sporadic. At least one of the 
participants was circumspect about the 
exercises, stating, “I still felt my re-
sponses were quite random most of the 
time and that left me wondering about  
the exercises and/or the equipment.” 
Conversely, another was strongly con-
vinced, saying they were “Fascinated 
that the brainwaves could be controlled 
visually and as I discussed the same in-
terests [with my partner] our brainwaves 
synchronized” [8]. Curiously, as the 
post-workshop surveys revealed, where 
most were ‘pleased’ with the resulting 
neural synchrony this did not necessarily 
translate into feelings of ‘rapport’ with 
their partners. 
 
Cybernetics and the Global Mind 
ISEA2013 proved to be an especially 
productive context in which to present 
and conduct the workshops and to con-
sider the work of other artists and re-
searchers. One such perspective that 
came to our notice was that of artist, 
theorist and historian Stephen Jones, 
who presented the paper ‘Cybernetics, 
Conversation and Interactive Art’ as part 
of ISEA’s Latin American Forum. 
Jones highlights the importance of 
'conversation' as a contributing factor by 
which cybernetics [9] finds its proper 
meaning, suggesting that cybernetics is 
“about systems 'talking' to each 
Other”. [10] Jones further states that 
"information has to change something 
within the 'receiver' while the response 
or the 'feedback' they provide has to 
change something in the original 'send-
er', thus modulating / moderating their 
response". 
    On listening to Jones' definition it 
occurred to the authors that one project 
that conformed to the cybernetic model 
was the recently conducted Global Mind 
FIELD workshops, precisely because the 
project involved a sequence of systems 
engaging in different forms of communi-
cation that were both intelligible to the 
systems and affected change in those 
systems. In Global Mind FIELD the  
interacting systems were both organic 
and inorganic, consisting of A) the    
Viseeg software, B) the Emotiv Epoch 
neuro-headsets and C) the brains of the 
human participants (specifically the elec-
trical signals emanating from within the 
cerebrum). Within the arrangement the 
headsets acted as relay stations and were 
not therefore subject to any real change. 
In contrast, the screen based visual ema-
nations produced by the Viseeg software 
changed in form and behavior when neu-
ral synchrony was detected, while the 
neural activity of the participants 
adapted to the situation, seeking to sus-
tain the feedback incentive. We therefore 
see that the combination of systems, 
interaction, comprehension and change 
characterized this arrangement as cyber-
netic process. 
     
Contextualizing Global Mind FIELD 
within the arena of cybernetic art pre-
sents an occasion to consider the work 
alongside other cybernetic practitioners 
and to learn from their experience. For 
example, Gordon Pask’s, The Colloquy 
of Mobiles, 1968 [11], which Jones fea-
tured in his presentation, was conceived 
as a ‘social system’, whereby the ‘male’ 
and ‘female’ components interacted with 
each other and also with audience mem-
bers, who in turn affected changes within 
the sculptural systems. In his introduc-
tion to the show, Pask wrote: “An aes-
thetically potent environment encourages 
the hearer or viewer to explore it, to 
learn about it, to form an hierarchy of  
concepts that refer to it; further it guides 
his exploration; in a sense, it makes him 
participate in, or at any rate see himself 
reflected in, the environment”[12]. Pask, 
it seems, was talking about a process not 
unlike neurofeedback, but also about our 
natural tendency to be excited by aes-
thetically rich environments, which turn 
stimulate and heighten our keenness of 
mind. This close association between 
cybernetic systems on the one hand and 
the workings and tendencies of the hu-
man mind on the other was alluded to by 
Jones through mention of the experi-
mental musician Stan Ostoja-Kotowski 
(1922-1994) who was not only engaging 
with cybernetics as early as the 1970s 
but was considering ways to enact 
brainwave activated cybernetic projects 
as well.   
 
    While the evolution of ‘Global Mind 
Project’ has occurred at a distance from 
other artists working in this arena, aris-
ing instead out of Casey’s earlier inter-
ests with projects such as Dreaming 
Chamber, 1999 [13] and Meditation in 
Alpha 2004, we note nonetheless both a 
rich pre-modern history and contempo-
rary field of arts and neuroscience cross-
overs, which should be acknowledged 
here [14]. In our examination of artists 
working with similar themes we recog-
nise the 2003 work by Mariko Mori, 
Wave UFO [15] that united and im-
mersed three participants at a time in a 
visual interpretation of their brainwaves, 
and the recent collaboration project from 
Marina Abramovic, Dr. Suzanne Dikker 
and Matthias Oostrik, Measuring the 
Magic of Mutual Gaze, 2011 [16]. This 
project visualises synchronous neural 
activity that occurs between couples 
while they are looking into each other’s 
eyes (which in itself provides a form of 
neural feedback).  
While Abramovic’s project is driven 
by feelings of empathy and mutual con-
nection, Global Mind FIELD is deter-
mined by visual stimulus as a direct 
result of participants being able to meas-
ure or gage their responses through neu-
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 Fig 3. Harry Sokol & Karen Casey with workshop participants 2013. Photo © Damian Smith  
 
ro-feedback. As our observations attest, 
synchrony in this instance was not spe-
cifically linked to reciprocal feelings but 
rather to the suggestion of a desired out-
come. 
 
Conclusion 
Global Mind FIELD was designed to be 
both an exercise in neural synchrony 
using creative visualization, and a situa-
tional process for enhancing creatively 
conducive brainwave activity; however, 
due to technical issues and time con-
straints a decision was made to focus on 
the neural synchrony aspect for the 
workshop. The responses from partici-
pants and the evidence captured suggest 
that neural feedback is achievable 
through visual devices as incentive trig-
gers, wherein the brain will ‘detect’ and 
respond to the visual queues accordingly. 
While the aim of the project was to ex-
tend an ongoing investigation of the in-
terplay between ‘creativity’, ‘cognition’ 
and ‘connection’, the multi-system com-
ponents used in Global Mind FIELD can 
also be seen as a cybernetic mode of 
visual art practice.  
    In developing the neuro software in-
terface Viseeg, Global Mind Project has 
attempted to capitalize on recent devel-
opments within the field of neuro tech-
nologies such as the Emotiv Epoch 
headset and also in the arena of neuro-
science generally. In light of the com-
bined developments since the late 1960s 
in art practices incorporating both neuro-
interfaces and alternatively practices that 
make use of cybernetic methodologies, 
Global Mind Project is revealed as inter-
secting with both arenas of practice. As 
Global Mind Project progresses it is in-
tended that future artworks will advance 
the cybernetic attributes of Global Mind 
FIELD with a view to involving multiple 
participants in co-creative visual, audito-
ry and performance strategies.  
Lastly, while it is possible to observe 
the brain’s electrical activity, it remains 
impossible and most likely improbable  
that we might ever observe the processes 
that constitute mind, other than in the 
solitary confines of our own inner uni-
verse. The actions that constitute mind 
nonetheless can be indexically signified, 
deduced and communicated convincing-
ly to others. While creativity is not alone 
as a signifier of mind, it maintains none-
theless a rather potent position, precisely 
because it serves to unite a constellation 
of processes and to bring into existence 
forms and concepts that were previously 
unavailable to our awareness.  
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